Left ventricular aneurysms are found at necropsy in 3-5200% of patients who have had a myocardial infarct,' 2 and one clinical study found an incidence as high as 35%.3 There is no precise definition of a left ventricular aneurysm in the literature, and the pathological definition does not always relate to the findings in life. 4 Gorlin et al defined an aneurysm as a localised area of total lack of wall motion or paradoxical wall motion. 4 Every transmural infarction necessarily gives rise to local akinesia, but an akinetic area in the ventricular wall is not necessarily an aneurysm. A more satisfactory definition must take into account the shape of the ventricle. For the purposes of this study a left ventricular aneurysm is defined either as a localised area of paradoxical wall motion or as an area of total lack of wall motion with projection of this area beyond the normal predicted contour of the ventricle. In terms of the definition paradoxical motion means centrifugal motion during systole, and the predicted contour of the ventricle in the given area is the contour that would be predicted by interpolation between Requests for reprints to Dr C J Foster, Department of Cardiology, Manchester Royal Infirmary, Manchester M13 9WL.
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Accepted for publication 5 This study aimed to compare the relative merits of computed tomography and left ventricular angiography in determining the operability of left ventricular aneurysms and to see if computed tomography would be an accurate technique for identifying unresectable aneurysms.
Patients and methods
Eighteen patients with a history of myocardial infarct and in whom a left ventricular aneurysm was detected at angiography were studied by computed tomography. An additional two patients suspected clinically of having a left ventricular aneurysm were studied by computed tomography before angiography. In all patients angiography and computed tomography were performed within two months of each other. Left heart catheterisation with left ventricular angiography in the 400 right anterior oblique and 500 left anterior oblique projections together with coronary arteriography was undertaken in all patients.
COMPUTED TOMOGRAPHY
Computed tomography without electrocardiographiz gating was performed in all patients using an IGE CT/T 8800 scanner with a 5*6 s scan time and 2-4 s interscan time. A scanned projection radiograph was first performed to identify the anatomical levels for a dynamic incremental series of scans of the heart. Each scan was of 1 cm thickness and was recorded at 1 cm intervals. From this series the appropriate anatomical levels for intravenous contrast study were selected. An intravenous infusion of 40 ml of iodinated contrast medium (Conray 280) at 2 ml/s was started 15 s before the first scan, and four scans of the left ventricle at 1 cm intervals were then obtained starting at the level of the aortic root. A further 2-4 scans during a second infusion of 20-40 ml of contrast were obtained to complete the series of the left ventricle. All scans were performed during fixed maximal inspiration.
EVALUATION
The computed tomographs and the left ventricular angiograms were assessed both qualitatively and quantitatively. These assessments were performed blind by independent experienced observers. To evaluate residual functioning myocardiumff in the left ventricle we decided to calculate the percentage of 333 non-aneurysmal myocardium remaining in the left ventricle. The angiographic assessment was made using a segmental system. The left ventricle was divided into seven segments as proposed by the American Heart Association,7 each segment being assumed to represent 14-3% of the whole. The percentage of non-aneurysmal myocardium was then estimated. The computed tomograms were directly measured using commercially available computer software with a tracker ball. The length of nonaneurysmal and aneurysmal myocardium was directly measured on each computed tomographic section, the measurements being made to the point of change of contour of the left ventricular outline (Fig. 1) . Measurements were made on each computed tomogiaphic section and the results in each patient summed. The percentage of non-aneurysmal myocardium was then calculated and the percentages obtained by the two methods compared. Where possible the maximum short axis diameter of the non-aneurysmal ventricle was measured from the left ventricular angiograms in the left anterior oblique projection using calibration markers. The maximum short axis measurement from the computed tomograms was taken perpendicular to the septum (approximately left anterior oblique). A right anterior oblique measurement is not possible with computed tomography as the sections are not perpendicular to the long axis in this plane. A qualitative assessment of the size of the remaining ventricle was also made with both techniques and recorded as normal or dilated.
The size of the aneurysm was assessed by both left ventricular angiography and computed tomography as small (<2 cm diameter), medium (2-4 cm), or large (>4 cm). The anatomical relation of the aneurysm to the left ventricle was noted and also whether the aneurysm had a neck and if so whether it was wide or narrow. (Fig. 3) . When compared for difference by Wilcoxon's matched pairs signed ranks test there was no significant difference between the two pairs of data (p>0.88).
LEFT VENTRICULAR SHORI' AXIS MEASUREMENT
The left anterior oblique short axis could be measured by both techniques in 17 of the 20 cases. In all but two, computed tomography underestimated the short axis measurement (p<0001). A comparison of the two measurements gave a coefficient of correlation of 0 61 (p<0O004) (Fig. 4) .
LEFI' VENTFRICULAR SIZE (Table) In 18 of the cases there was agreement between the two techniques on the left ventricular size. In the remaining two, reported as normal by computed tomography, the angiographic short axis measurements (5 5 cm and 6-2 cm) were only just outside the normal limits. large). The remaining three cases were reported as large by angiography and medium by computed tomography.
In 12 cases there was agreement on the presence of a neck (three narrow (Fig. 5) , seven wide (Fig. 2) , and two no neck). The remaining eight cases were reported as having a wide neck by computed tomography and no neck at angiography.
RESECTABILITY OF ANEURYSM
Seven aneurysms were considered resectable by angiography, and all of these were reported as resectable by computed tomography (Table) . An additional five aneurysms were considered resectable by computed tomography, and, although reported as unresectable by angiography, two were successfully resected. In eight cases resection was not thought feasible by computed tomography. All had dilated ventricles and large aneurysms demonstrated by both techniques. None of these eight were considered resectable at angiography, and none were resected. value. Such a technique would not only demonstrate the aneurysm but would also provide information on the size and function of the remaining left ventricle. At present several non-invasive techniques that will detect left ventricular aneurysms are available. So far none have been able to provide all the information required to permit selection of patients for aneurysectomy. Fluoroscopy is insensitive: not all aneurysms, especially those arising from the posterior wall, can be detected.3 8 The method does not permit assessment of size or function of the remaining left ventricle or of whether the aneurysm has a neck. Radionuclide angiography can demonstrate most left ventricular aneurysms9 and also differentiate them from diffuse hypokinetic areas of the left ventricle. "'' The size and function of the remaining left ventricle can also be assessed.'2 '3 It is difficult by this technique, however, to determine whether an aneurysm has a neck or not, and it is rarely possible to determine whether the aneurysm is resectable.
Discussion
M mode echocardiography can detect the presence of a dilated area of ventricle and give some information on the function of the remaining left ventricle. 14 It is not usually possible, however, to determine whether such a dilated area is an aneurysm or not. 14 Cross sectional echocardiography permits ready identification of left ventricular aneurysms,'3 ' 1 'h although difficulties may be encountered in obtaining adequate data in certain situations such as obesity and lung disease, which occurs in an appreciable number of patients. Non-gated computed tomographic images are produced from data acquired during the whole cardiac cycle. Since most of this acquisition time is during diastole that portion from systole will be relatively less prominent and blurred out and the image produced, therefore, more representative of diastole. I This will not, however, be a true end diastolic image and will, therefore, underestimate angiographic measurements, a feature demonstrated in this study. It may be possible to produce a correction formula for this error when more data are available from a larger number of patients.
Ilhe main disadvantage of computed tomography is its inability to view the inferior surface of the heart which is parallel to the scanning beam. This fact may explain some of the differences observed between the two techniques. It should not, however, preclude the identification of inferior aneurysms which will extend beyond the predicted border of the ventricle. In addition, computed tomography does not appear to be an accurate method for differentiating aneurysms with wide necks from those with no neck, but this information is unlikely to have clinical importance.
In all eight cases considered unresectable by computed tomography this was confirmed at angiography. Computed 
